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at the present, a point that I do not think was adequately emphasized by the Tunbridge Committee.
Another abuse of physiotherapy is to use it in conditions in which it has little or no hope of success, as an extreme example in progressive muscular atrophy. One still finds physiotherapy prescribed in such cases from time to time and on such occasions it is our duty to draw the referring doctor's attention, not only to its futility, but also to the injustice to the physiotherapist of asking for such treatment.
Physiotherapy as a Placebo A satisfactory placebo reaction depends on a certain empathy between the doctor and the patient. If physiotherapy is used for this purpose, the physiotherapist is an extra person involved in the process; furthermore, physiotherapy used as a placebo is time consuming and relatively expensive. In consequence its use for this purpose is rarely justifiable, but if it is so used then it is essential that the prescribing doctor should ensure that the physiotherapist is fully briefed, not only so that she can adopt the right psychological approach, but so that she can also choose a sufficiently impressive form of treatment.
In conclusion, there is no doubt that if throughout the country physiotherapy and occupational therapy were correctly used, a considerable and unnecessary burden on the physiotherapy and occupational therapy units would be diminished and therapists would have much more time to treat those cases in which their efforts are rewarded. The modem view is that some of the techniques of electrotherapy and actinotherapy are of little value in the present scientific era. Paragraph 113 of the Tunbridge Report states: 'In our view much expensive electrical physiotherapy equipment is of limited value and could be dispensed with without any serious loss of therapeutic effectiveness' (Central Health Services Council Standing Medical Advisory Committee 1972).
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There may be many who agree with this sentiment and although there may be truth in the assertion, it is nevertheless a sweeping overstatement, the implications of which are by no means true.
Shortwave or microwave diathermy is often ordered where perhaps radiant heat or wax would not only be cheaper and easier to apply, but would be more efficient. An example of this is in the treatment by heating of the hands, feet or toes.
In fact, the more technical knowledge one has of the action of a modality, the less one wastes it. Many accept that the pharmacological action of a drug must be known before it is prescribed: some, however, do not concede that the same is true of the physical effects of physical agents! It is unfortunate that those who know least of the effects of physical agents are often the ones to prescribe the most complicated treatments, often when they are unnecessary.
Many consultants, who never prescribe a drug without ordering the amount, the frequency, the relationship to food and the quantity, order 'shortwave and exercises' or even 'physiotherapy', in the belief that they have made a scientific prescription. It is fortunate that the competence of experienced physiotherapists rescues many such people from the majority of their mistakes! This is not to say that all prescriptions should be in detail if the physiotherapist is experienced and trusted, but a physician should surely know how to employ the tools that he uses.
Let us consider the treatment of a painful knee by the application of heat. Is the object to heat the skin, or the subcutaneous tissuesthe capsule, the cartilage, the retro-patellar area or the vastus medialis expansion or even the tibial periosteum? Of course, the answer depends on the diagnosisand not only on the macro-diagnosis but on the micro-pathological diagnosis. It is necessary to diagnose accurately not just that the patient has osteoarthritis of the knee, but that in this particular case the pain is originating from inflammatory or degenerative reaction in the vastus medialis expansion or from the patello-femoral junction. If the former, heatradiant, infrared, microwave or shortwave diathermywould be appropriate and probably more or less equally efficient. Radiant heat or infrared would be the cheaper! If, however, the retro-patellar region requires heat, then the correct shortwave condenser technique is not only the most efficient method of heating but possibly the only way of direct treatment. It is often asked if shortwave is good for a particular condition. The answer is that it depends only on whether or not heat will benefit the pathological condition of the tissues and at the stage at which it is, at that time.
In this connexion, it may be useful to consider some of the effects of heat. Table 1 shows some of the proven effects of local heat (Bazett, in Kovacs 1949) and it is important to realize that these effects will occur whether the heat is brought about by the application of shortwave, microwave, radiant heat, ultrasonics, wax, mud, a hot water bottle, rubbing or, indeed, if it is reactionary following from exercise, ice packs or even galvanism! Always with the proviso that the heat reaches the appropriate place. The clinical effect is the result of the heat; the modality is the technical method of applying it. Do not let us blind ourselves from seeing the heat whilst gazing at the shortwave or ultrasonic generator! It is necessary first to decide on the value of the heat and then, and only then, if appropriate, consider the best technical way of applying it.
The National Health Service is desperately short of money and it behoves us to use what is available in the most economic way. Colleagues have sometimes said to me; 'I don't think physical treatment is of much valueyou should prescribe analgesics or anti-inflammatory agents which are more effective and more scientific.' I would reply: 'Are you sure?' The physical effects of physical agents can be just as effective as the chemical effects of chemical agents. In addition, there are also the chemical effects of physical agents.
The average cost of a physiotherapeutic treatment in the United Oxford Hospitals is £0.31; that is, at twice a week for four weeks the cost is £2.48. There are physicians who commonly prescribe analgesics combined with anti-inflammatory agents, the total cost of which, excluding the dispensing charge, may quite easily reach £5.60 a month or more. Table 2 shows the costs (NHS) of various facilities and it is clear that physical methods are by no means the most expensive treatments.
An example of this was a sub-postmistress of 60 who had suffered a flare-up of her osteoarthritis of the knees, particularly affecting the vastus medialis expansion and medial ligaments. She had four two-minute counter-irritant doses of Kromayer light. Subsequently, she has been painfree for four monthssurely an economical treatment as she has required no analgesics or other drugs.
Apart from either the purely mercenary or scientific viewpoint, many physicians overlook the advantages of the contact, reassurance and instruction which an experienced physiotherapist gives to the patient which teaches them how to reorganize and live their lives with their disabilities.
Moreover, the prescription of drugs of any kind is not without danger. It is interesting to note that Seidl et al. (1966) reported that 22.5% of 1100 patients were admitted to hospital with or because of drug reactions or had drug reactions after admission. There are unknown hazards with drugs (e.g. thalidomide) and who would imagine that methysergide might cause retroperitoneal fibrosis (Girdwood 1969 , Graham et al. 1966 )? Physiotherapeutic treatments are not nearly so dangerous nor so iatrogenic, so they may well be safer as well as cheaper.
In chronic conditions the morale of the patient, the reassurance and learning to live with a disability are often of greater importance than a temporary deadening of the pain. Moreover, this change of attitude does not occur instantaneously, but takes time. The new attitude, when obtained, is self-propagating and not of only temporary benefit. The benefit of contact, discussion and reassurance with a competent physiotherapist should not be denigrated. I believe that it is perfectly ethical to order physical treatment of even doubtful or placebo nature, provided no great expense is involved, in order to achieve reorientation and rehabilitation of a patient, provided that one is not led into the 'post hoc ergo propter hoc' fallacy. For example, I frequently prescribe group general ultraviolet light for patients with mildly active rheumatoid arthritis prior to a general active exercise programme. This is not because I believe that ultraviolet rays have any specific reaction upon the rheumatoid process itself. However, in the patient's view, these rays are very beneficial because of their associations and the routine of ultraviolet light and exercises improves his morale. Moreover, the pigmenting effect on the skin reinforces this belief, promotes complimentary neighbourly comment, which in turn stimulates a feeling of well-being. This relatively inexpensive therapy with a low labour content is followed by an exercise regime which does improve joint movement, circulation and function to my satisfaction. Thus the total treatment is satisfactory to both patient and physician, although for greatly differing reasons.
This treatment has perforce to be intermittent, because of the sensitivity of the skin, although the exercises, once learned, must be continually carried on at home. Thus a short period of inexpensive, relatively passive therapy is followed by active instruction in exercise routine and functional rehabilitation which can then be continued alone at home. Microwave diathermy: Of the thermo-therapeutic group, microwave diathermy achieves its effect by the same dielectric loss heating of the tissues as shortwave. Penetration is not so deep and effectively probably less than 3 cm. Its use is best restricted to superficial lesions and it is said not to heat fat as much as muscle (Boyle et al. 1952) . This is probably due to its frequency and the power factor of fat. In consequence, there may be marginally better heating of muscle, but the main attraction for its use is probably that it is more convenient to apply than shortwave. Of some value in the large department, it is not so versatile or efficient as shortwave.
Diapulse: This is pulsed shortwave bursts of energy of 1000 watts maximum with average input around 36 watts. There have been several enthusiastic papers about this modality. The apparatus is well made, efficient and electrically delivers what it purports to do. In the author's hands, however, the clinical results which have been reported elsewhere have not been reproduced.
Ultrasonics: Most of the beneficial results of ultrasonics are achieved as a result of its mechani-cal effects, such as tissue interface stress, and are not specifically thermogenic. Acute injuries, muscle strains and hematomas often improve dramatically. Keloid scars and indurated ulcers and surrounding tissues respond well, but rheumatoid hands after surgery and Dupuytren's contracture less dramatically. In ankylosing spondylitis, reduction of pain with increased mobility sometimes follows treatment, and it may be a worth-while supplementary treatment.
Lesions deeper than 2-3 cm should not be expected to be influenced with present therapeutic dosage.
Ultraviolet light: The counter-irritant effect of Kromayer ultraviolet light and the psychological effect of general ultraviolet light have been discussed. The sterilization and stimulative effect of the Kromayer lamp in indolent ulcers and bedsores is fairly well known. However, the dosage has to be dramatic. Very heavy doses of up to 1200 seconds at near contact produce good results. The skin must obviously be well screened in such cases.
Ice therapy: This can be useful, especially after injury, and helps increase mobility and rehabilitation. It can be valuable in shoulder disabilities but not so much in secondary capsulitis of the shoulder in cervical spondylosis.
Electrical muscle stimulation: Stimulation of muscular contraction by electrical meaus has been used for many years. As a form of muscular exercise it is of little value compared with active exercise. However, it can be used to re-educate the patient in the performance of active exercise. A possible and partial exception to this is in the treatment of incontinence using the most recent technique (Scott et al. 1969 (Scott et al. , 1971 . Efficient electrical stimulation of the pelvic floor not only re-instructs the patient in control but does, to a certain extent, re-position the pelvic floor and increase muscle tone. As a result it does relieve incontinence. Frequent active exercise of the pelvic diaphragm is necessary to build muscle strength.
Although this review has been necessarily brief, the:e are many physical measures which are still of value. Some have been used for more than 3000 years and are almost instinctive. There are some that are over-emphasized, but to say they are valueless would be shallow and imprudent. On the contrary, to claim omnipotence would be equally absurd. I still believe that to apply them scientifically and with critical discretion would be the wiser course.
Professor Verna Wright (Rehabilitation Services, General Infirmary, Great George Street, Leeds 1) Use and Abuse of Remedial Therapy -Methods ofEvaluation Assessment of the effect of physical treatment is difficult and it is important that in its evaluation the safeguards of clinical trial should be observed. Studies should be conducted in a double-blind manner where possible and should be controlled, and ideally should be done without knowledge of previous assessments. The value of a control group is well illustrated by a recent trial undertaken in periarthritis of the shoulder in which four groups of patients were tested. One received analgesics only, two received hydrocortisone into the shoulder or into the subacromial bursa with exercises, and the fourth had exercises alone. A ---A, heatplus exercise. O 0-1, analgesic alone those who received analgesics only, but there was no significant difference between the exercise groups.
The importance of previous assessments not being known by the observer has been well demonstrated (Jacobsen 1965) in a comparison between three wards, two of which recorded their data on a single form and the third on separate forms each time. Physicians and nurses who used single forms were close in their assessments, but these differed significantly from the measurements taken by observers using separate forms.
Value ofIndices
It is also important that criteria of assessment should be clearly defined. A recent evaluation of patients after Moore's arthroplasty of the hip showed that nine assessments of a good result using methods published in the literature gave results that varied from 30% to 97.5% (Table 1) . To combine the value of a number of assessments and to aid communication between physicians, composite indices have been advocated. Some think that artificial indices of improvement, obtained by adding various different criteria, serve no purpose (Bywaters 1960 ). This has not been the view of Lansbury (1958), whose Systemic Index of the activity of rheumatoid arthritis is widely used. It combines five criteria: the duration of morning stiffness, the time of the onset of fatigue, aspirin need, grip strength and ESR. In a trial of indomethacin in the treatment of rheumatoid arthritis we have used this index (McGuire & Wright 1971) , and found that it did not give significant results although certain individual measures within it did so. The reliability of assessment of subjective phenomena, which cannot be ignored in rheumatoid arthritis, is best determined by an appropriate index. Little is to be gained by replacing the patient's subjective impression by the clinician's overall assessment, which is equally subjective. We therefore took the
